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BELLCOMM, I N C .  
955 L‘ENFANT PLAZA NORTH, S.W. WASHINGTON, D. C. 20024 

SUBJECT: A A P  Thermal A n a l y s i s  P r e s e n t a t i o n  DATE: November 19, 1968  
t o  ML, Nqember  1 2 ,  1968 - Case 6 2 0  

FROM: J .  E .  Waldo 

MEMORANDUM FOR FILE 

The Thermal Systems Group h a s  rev iewed t h e  thermal  
a n a l y s i s  approaches  used  i n  t h e  s i x  A A P  s p a c e c r a f t  modules .  
The r e s u l t s  were p r e s e n t e d  t o  H .  T .  Luskin/ML b y  t h e  a u t h o r  
on November 1 2 ,  1 9 6 8 ,  as  p a r t  o f  t h e  MLS r e s p o n s e  t o  A c t i o n  
I t em No. 275 - Review R a t i o n a l e  for l j s ing  2-sigma v s .  
3-sigma f o r  Var ious  Phases of A A P  M i s s i o n s .  

Complexity and u n c e r t a i n t y  i n  t h e r m a l  a n a l y s i s  
r e q u i r e  methods t o  e s t a b l i s h  t h e  r a n g e  of c a s e s  t o  b e  
examined and t h e  t o l e r a n c e  t o  b e  a p p l i e d  t o  c a l c u l a t e  v a l u e s .  
A A P  t h e r m a l  a n a l y s e s  b y  MSFC and t h e  c o n t r a c t o r s  a re  
g e n e r a l l y  w o r s t  c a s e ;  t h a t  i s ,  a l l  o r  n e a r l y  a l l  p a r a m e t e r s  
a r e  b i a s e d  t o  t h e i r  maximum expec ted  v a l u e s  t o  have a n  
e f f e c t  i n  one d i r e c t i o n ,  e i t h e r  h o t  o r  c o l d .  OWS p a s s i v e  
t h e r m a l  b e h a v i o r  i s  a n  e x c e p t i o n ;  t h i s  a n a l y s i s  by MSFC 
,,Cd” . r r . - - C  v v v L O L /  C & S C  UI’ I. j u ”  - 
b u t  t h e i r  e f f e c t s  on n e t  heat  g a i n  o r  l o s s  a re  RSS’d r a t h e r  
t h a n  s i m p l y  t o t a l e d .  A copy o f  t h e  viewgraphs used i n  t h i s  
p r e s e n t a t i o n  i s  a t t a c h e d .  

v a l u e s  for t h e  s e p a r a t e  p a r a m e t e r s ,  

I .  ’ /  
,;I 2 L 3 -‘i‘i ,.. 

1022-JEW-ep J .  E .  Waldo 

[NASA-CR-100207) AAP T H E R R A L  A Y A L Y S I S  
PRESENTATION TO ML, 12  MOVEPlBER 1958 
(3ellcomm, ~ n c , )  4 p 



I N PUTS 

THERMAL ANALYS I S  

ORBIT AND ATTITUDE PROFILES 
SUN ANGLE 
SIC ATTITUDE 
ORBIT PARAMETERS 

SPECIFIC HEAT 
ABS OR PT 1 V I TY 
EM I S  S I V ITY 
CONVECT I ON COEFF I C I ENT 

PHYSICAL CONFIGURATION 
SIZE 
SHAPE 
LOCAT I ON 
MASS (AS A FUNCTION OF TIME) 

HEAT SOURCES AS FUNCTIONS OF TIME 
EQU I PMENT WASTE HEAT 
iviEiAEjGii2 HEAT 
SPS AND RCS FIRINGS 
AEROTHERMODYNAMI C 

M A X I M U M  TEMPERATURE 
MI N I M U M  TEMPERATURE 

0 THERMAL CHARACTERISTICS AS FUNCTIONS OF TIME AND TEMPERATURE 

DESIGN CRITERIA 

OUTPUTS 

THERMAL DATA 
TEMPERATURE AS A FUNCTION OF POSITION AND TIME 
HEAT FLOW AS A FUNCTION OF POSITION AND TIME 
TOTAL THERMAL ENERGY LOSSES AND GAINS 

CONDUCTIV ITlES ABSORPTIVITIES, AND EM1 SS I V  IT1 ES 
ELECTR I CAL HEATER REQU I REMENTS 
COOLANT FLOW RATES 
RADIATOR AREA 
HEAT EXCHANGER PERFORMANCE 
I NS ULAT I ON PLACEMENT 

APPL I CAT IONS 
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